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S2'1. Current literature highlights
1.1. Circumdatin library synthesis
The Circumdatins are a family of benzodiazepine-quin-
azolinone alkaloids recently isolated from a terrestrial
isolate of the fungus Aspergillus ochraceus. As it repre-
sents a member of the family of privileged scaﬀolds, the
benzodiazepine group has been the focus of a number of
combinatorial library approaches using both solid-phase
and solution methodologies. A recent publication
describes a concise building block approach to the
synthesis of natural product-like benzodiazepine alka-
loids similar to the Circumdatins recently isolated.1
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The synthetic strategy used the eﬃcient formation of the
fused quinazolinone ring through a modiﬁed Euguchi
protocol using a polymer-supported phosphine in the
key step. Initially the approach was validated by
the synthesis of Sclerotigenin (i), the simplest member of
the family. Employing a range of building block pre-
cursors, two sub-libraries totalling 121 family members
were prepared in the range of 5 mg to 50 mg with yields
in the range of 40–60% per step. A second approach
using tricyclic benzodiazepinones generated a library of
162 compounds. All library members were puriﬁed usingE-mail: nick_terrett@cambridge.pﬁzer.com
doi:10.1016/j.comche.2004.01.002reverse phase preparative HPLC and oﬀer attractive
starting points for novel lead discovery.1.2. Inhibitors of botulinum neurotoxin
Seven serotypes of botulinum neurotoxin (BoNTs) des-
ignated types A to G are amongst the most lethal sub-
stances known to man. They are zinc metalloproteases
able to selectively cleave an essential component of
neurotransmitter exocytosis inducing a ﬂaccid paralysis
which can lead to death through respiratory arrest. A
recent paper describes the use of combinatorial
chemistry to discover novel inhibitors of the BoNT/B
toxin.2
Following the development of an eﬃcient high-
throughput assay, the authors explored the speciﬁcity of
the S1 subsite of BoNT/B by testing various b-amino
thiols. Having found that this subsite prefers a p-carb-
oxybenzyl moiety, this residue was included in two
libraries of pseudotripeptide structures able to ﬁt the
S1–S02 subsites. From these studies an inhibitor (ii) was
discovered with a Ki value of 20 nM. This compound is
the most potent inhibitor of BoNT/B found to date and
also exhibits selectivity over a range of other zinc
metallopeptidases.HOOC
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2.1. Solid-phase synthesis
A liquid crystalline library of 100 molecules with three
benzene rings and 18 molecules with two benzene rings
has been synthesised on solid support by means of
benzoylation or acylation and palladium(0)-catalysed
carbonylation of a secondary amine obtained by a
reductive amination of 4-iodoaniline and a backbone
amide linker.3
Polymeric distannanes have been synthesised by the
cross-linking of polystyrene-bound tin hydride func-
tionalities using a palladium mediated dehydrogenative
coupling. They have been characterised by spectroscopic
methods (IR and 13C, 119Sn NMR) and elemental anal-
ysis and successfully applied to two iodine atom transfer
cyclisations.4
A general method has been developed for the synthesis of
serine or threonine containing cyclic peptides utilizing the
b-hydroxyl side-chain of these residues as an anchor point
to Wang resin. The cyclic heptapeptide stylostatin 1 was
prepared to demonstrate the utility of this technique.52.2. Solution-phase synthesis
The solution phase library-compatible synthesis of a
series of imidazo[1,2-b]pyrazol-2-ones, a fused 5,5-ring
system, based on diverse sets of hydrazino acids and
malononitriles has been described.6
a-Amino amidines have been made via a novel scan-
dium(III) triﬂate catalysed multi-component reaction
involving aldehydes, amines, and isonitrile. The reaction
can be automated and is amenable to library production.7
A synthetic route has been devised for a sugar based
a-chloroketone, which was subsequently used to gener-
ate a family of C-nucleosides via parallel synthetic
methodology.82.3. Solid-phase supported reagents
A simple, eﬃcient and highly chemoselective method for
tetrahydropyranylation of alcohols and phenols has
been developed by their reaction with 3,4-dihydro-2H-
pyran at room temperature in the presence of a catalytic
amount of polystyrene supported AlCl3.
9
A new supported chiral diamine has been developed and
shown to be highly eﬀective in ruthenium-catalysed
asymmetric transfer hydrogenation of simple aromatic
ketones.102.4. Novel resins and linkers
A new formylacetal (CH2) linker for immobilization
of small molecules onto a soluble-polymer support,poly(ethylene glycol) x-monomethyl ether (MPEG),
and its application to saccharide synthesis has been
reported. This small linker, stable under several reac-
tion conditions, allows immobilization of a hindered
hydroxy group such as the 4-hydroxy group of glucose
onto MPEG.11
A new strategy based on the use of diethylamine triaz-
enes for stabilization and generation of polymer sup-
ported diazonium ions has been described. The use of
the polymer-bound triazene masked diazonium salts as
supports for immobilization of secondary amines (e.g.
nortropine and 4-piperidinole), and as amine scavengers
was demonstrated.12
The application of biotransformations in solid phase
synthesis as an attractive alternative to chemical meth-
odologies has been reported. The paper shows that
accessibility can be improved for penicillin G amidase
by introducing permanent charges into the polymer.132.5. Library intermediates
The three-step synthesis of a novel 4,5-dihydro-3H-
spiro[1,5-benzoxazepine-2,40-piperidine] scaﬀold from
ortho-hydroxyacetophenone and N-benzylpiperidone
has been described. The scaﬀold presents side chains in a
well-deﬁned orientation and represents a key inter-
mediate for the combinatorial synthesis of drug-like
molecules.142.6. Library applications
A ﬂuorescence-labelled calix[4]arene library substituted
with peptides at the upper rim has been synthesised and
used to ﬁnd peptidocalix[4]arenes that selectively bind a
dye-labelled oligopeptide.15
New imine reductase activity has been discovered in the
anaerobic bacterium Acetobacterium woodii by screening
a dynamic combinatorial library of virtual imine sub-
strates, using a biphasic water–tetradecane solvent sys-
tem.16
Benzimidazole 5-carboxamide derivatives from a com-
binatorial screening library were discovered as speciﬁc
inhibitors of the NS5B polymerase of the hepatitis C
virus (HCV). Initial hit-to-lead activities taking advan-
tage of high-throughput parallel synthetic techniques,
identiﬁed a 1,2-disubstituted benzimidazole 5-carboxylic
acid scaﬀold as the minimum core for biological activ-
ity.17
The synthesis, employing solution-phase parallel meth-
ods, and SAR of a series of novel 2-azepanones have
been described leading to identiﬁcation of a potent
inhibitor of human tryptase with high selectivity versus
related serine proteases.18
An eﬃcient solid-phase protocol for the synthesis
of substituted (5-biphenyltetrazolyl)-hydantoins and
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synthesis of novel non-peptidyl growth hormone
secretagogues.19
Combinatorial chemistry both as solid phase chemistry
and solution phase parallel synthesis has been used in
the discovery of novel compounds with selective cyto-
toxicity against a tumorigenic cell line.20
Structure-activity studies on a benzamide obtained from
library screening has resulted in the discovery of a novel
series of potent and selective glycine transporter type-2
inhibitors.21References
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